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RECOVERY PLAN EXECUTIVE SUMMARY

Point  or  condi t ion when the species can be considered recovered?

Any of  the three perennial  species of  Dicerandlq could be
consi deied for recl assif ication to threatenEfl-TEEEFwhen ten
separa te ,  se l f -sus ta in ing  popu la t ions  o f  the  spec ies  are
e s t a b l i s h e d  a t  s e c u r e  s i t e s  i n  p e n i n s u l a r  F l o r i d a .  T h i s  n u m e r j c a l
goa' l  is  subject  to revis ' ion as informat ion becomes avai lable on
the  popu la t ion  b io logy  o f  each spec ies  and as  su i tab le  s i tes  a re
fo  un  d .

What must be done to reach recovery?

F i rs t ,  p ro tec t  ex js t jng  popu la t ions  o f  the  th ree  spec ies
whenever  th is  i s  poss ib le .  Second,  s ta r t  a  germ p lasm
conserva t ion  program to  p ro tec t  aga ins t  des t ruc t ion  o f  w i ld
popu la t jons .  Th i rd ,  es tab l i sh  new popu la t jons  o f  the  3  spec ies  on
s e c u r e ,  s u i t a b l e  h a b i t a t .

2 .

3. What speci f ical ly must be done to meet the needs of  #2?

Pro tec t ing  ex is t ing  popu la t ions  o f  the  min ts  may requ i re
shor t - te rm and-emergency  meaSures ,  and w i l l  requ ' i re  hab i ta t
p ro tec t ion  and management ,  inc lud ing  prescr ibed burn ing  or
mechan ica l  d is tu rbance to  p revent  success iona l  changes.  Most
S i tes  a re  on  smal l  p r iva te ly  owned parce ls  o f  land ,  typ ica l l y
res ident ia l  lo ts .  A  program o f  educat ion  and techn ica l  ass is tance
for landowners may enable some si tes to persist .  Germ plasm
conservat ion can be accompl ished through two approaches: long
term seed s to rage,  and propagat ion  and main tenance o f  p lan ts  in
cu l t j va t jon  a t  I  6o tan ica l  g i rden.  Es tab l i shment  o f  new
popu la t ions  requ i res  ob ta in ing  t rac ts  o f  su i tab le ,  secure .hab i ta t .
t t rb avai  1 abi  1 i  dy of  such habi  lat  is  probabl  y the mai n I  imi t i  ng
fac tor  fo r  th is  recovery  p lan .  D icerandra  w i l l  be  in t roduced
into these si tes and the resul tsTiTi--be-monitored.

4.  What management/maintenance needs have been ident ' i f ied to keep the
speci  es "recovered?"

Hab i ta t  occup ied  by  the  th ree  min ts  must  cont jnue to  be
protected and must be managed to prevent successional  changes.
Frescr jbed f i re  o r  rnechan ica l  d js tu rbance may be  appropr ia te .
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PART I . INTRODUCTI ON

Three spec ies  o f  the  genus D icerandra  na t ' i ve  to  F lo r ida ,  w i th
very l imi ted geographic ranges, EFbEn-determined to be endangered
spei ies pursuint- to the Endangered Species Act of  L973- '  as amended:
t-at<eta's mint  (D. immaculata) on May 15, 1.985 (50 FR 20212) and
longspurred minE (E@f:qq) and scrub m'int (q.
frutescens ) on NovEnueF-f,-T-9eil50 FR 45621 ).

Descr i  Pt ' ion

D ' icerandra  is  a  genus  o f  seven spec ies  jn  the  min t  fami ly
( tamiadff iauiatae).  Four species are annuals and three are
shrubby, wi th woody bases and non-woody f ' lowerjng sho.ots.  Each has a
strong i r inty odor.  The three shrubby species are endangered. D.
immac l la ta  q rows to  1 .3  fee t  ta l l  and  has  lavender - rose  to  purpT ish
. ( @ F i i e ) f 1 o w e r s w i t h o u t c o l o r e d s p o t s o r m a r k j n g s , a n d . w i t h

coro l l i s  tha t  a re  s t rong ly  two- l ipped and near ly  s t ra igh t  (Lake la
1963, Kral  1983).  Flowering mainly occurs f rom September to November,
bu t  iporad ica l l y  th rough tha  remainder  o f  the  yea!_(Aus. t in  e t  a l .
1980).  The oth6r two ipecies grow to 1.6 feet-  ta1l  and havi ls6E'rply
bent  coro l las  w ' i th  dark  redd jsh  purp le  spots .  D .  f ru tescens  has
wh' i te or pale pink f lowers and a hairy sty le (KFal--19sfrunder l in
1984b) .  b .  co inu t iss ima has  purp le - rose  f lowers  and a  s ty le  w i th
few,,,'i1 an-'y,l'ejFFlt'wering occurs in September and 0ctober in
both.  The 

-s istemat ' ics 
of  Diceiandra has been elucidated

independentiy by Huck (198f, T9-8-41; who described D. cornutiss'ima,
and by Kra'l ( 1982 ) .

D is t r i  bu t ion  and Hab i ta t

D.  inmacu la ta  i s  endemic  to  the  At lan t ic  coas ta l  R idge -_
betwe[n Ver;  I  and Fort  P' ierce,  a narrow sand r idge- para' l1el  to
t h e  w e s t  s i d e  o f  t h e  I n d i a n  R i v e r . -  T h e  R i d g e  j s  e n t i r e l y  q u a r t z  s a n d

wi th  no  v is ib le  she l l  f rac t ion .  Par t  o f  the  R idge near  Vero  Beach has
been mined fo r  heavy  mjnera ls  (h lh i te  1970) .  The F lo r ida  Eas t  Coast
Ra i l road and U.S.  H ighway 1  bo th  fo l low the  R idge.  ̂ 9 :  @ulEta ,  .
i s  known a t  p resent  f ro rn  n ine  s i tes  w j th in  an  area  iJ .5  ml  le  w loe  uJ  i
m i l e s  l o n g  n b a r  t h e  I n d ' i a n  R j v e r  -  S t .  L u c j e  C o g n l y . l j n e .  A l l  a r e
smal l  and-on pr iva te  land (Kra l  1983,  Rob inson 1981)
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D.  immacu la ta  i s  res t r i c ted  to  the  marg ins  o f  sand p ine
scrub vegeTeTion.- I t  requirei  near ly fu l l  sun and does not to leratemuch compet i t ion .  The p lan t  i s  foun i  on ly  on  excess ive ly  d ra ined sandso' i l .  Al l  of  the s i tes have been disturb6d to some oeE6e. 

- i i re 
ptantoccurs  on  sunny  lg .  t igh t ly  shaded s i tes  on  e i ther  bare  sand or  sandpar t l y  covered w i th  leave i  and o ther  l i t te r .  The s i tes  in i rua .  tn .margins of  a sand mi.ne, edges of  street r . ights-ot-way,-uno- i -n i . ro*

path through a stand of  sciub created by c6nstruct ion of  anunderground te lephone cab le .  Because the  area  is  a tong u . t .  H ighway 1on ' l y  4  to  7  mi les  south  o f  the  center  o f  vero  Beach,  t ie  en t i ie  a reai s  s u b d i v i d e d .  L a n d  u s e s  i n c l u d e  h o u s e s  ( e s p e i i a l t i  i n  u  i r u o i v i s i o nnear 13th Street) ,  stores and restaurahts,  a i , rO two iepar i te,-Jefunct
s a n d  m i n e s .

D.  cornu t iss ima occurs  southwest  o f  Oca la  on  the  sumter
upland'  inr ;Fio-nTlounty,  a long and west of  Jnterstate-Highway 75 and,fo rmer l r , . in  nor thern  sumter  dounty .  The p lan t  apparent iy  w isres t r i c ted  to  the .  marg ins  o f  sc rub  vegeta t ion  tha t 'occu" rea  inpatches ,  sur roun9ga uv  rong lea f  p ine- iu rkey  oak  sandh i l l  vege ia t ion .
f fS  la rges t  ex is t ing-popu l i t ions  occur  in  iwo res ident ia ' l  suoa iv is . ions
s i tua ted  in  t rac ts  o f  sc rub .  One subd iv is ion ,  0ca la  wa ierw iy ,  i ,  rno .e
or less abandoned, and the populat ion here may number seuei i i '
thousand.  The o ther ,  Mar jon  0aks ,  i s  ac t i ve ly  under  aeve io t 'ment  andthe populat ion may number over 1,ooo. poputal ions of  hundreds ofind iv idua ls  ex is t  a long bo th  s ides  o f  In tb rs ta te  H ighway 75-eas t  o rthe Oca' la l ' laterway subdiv is ion and along state road-484 near Marion
Oaks.  Between the  two subd iv is ions  t ie i  t t re  r igh t -o f -way o f  tne  Cross
F l o r i d a . B a r g e  c a n a l ,  w h e r e  a  s m a ' r 1  p o p u l a t i o n  w l s  f o u n d  i n  1 9 7 5 .  T h i spopu la t ion  became ex t inc t  be fore  1991 '  (Wunder ' l in  19g4a) .  An
examinat ion of  the galge Canal r ight-of-way in 1975 did not reveal  any
o t h e r  p o p u l a t i o n s  o f .  t h e - p l a n t ,  a r t h o u g t r  s u i t a u l e  s c r u b  h a b i t a t  d i d ,
a n d - s t i l l  d o e s ,  e x i s t .  C o l l e c i i o n s  o f  D .  c o r n u t i s s i m a  w e r e  m a d e
in 1938 and 1946 seven mi les south of  t f i 'e f ief ion OafsuuOivis ion tn
nor thern  sumter  county ,  bu t  no  su i tab le  hab. i ta t  i s  le f t  a t  the  o ld
co l lec t jon  s i tes  today ,  a l though scrub  vegeta t ion  may ex is t  be tween
t h e s e  s i t e s  a n d  M a r i o n  0 a k s  ( W u n d e r l i n  1 9 6 4 a ) .

Q.  cornu t jss ima is  res t r i c ted  to  sunny  s i tes  w i th  bare  sand.
l l^*:^ . l[$1.l: l!9s wi th spec i ei  ̂ oi ni 'o"opogon, srt bostvii s ,
9.{qgly:,  Arlst i  d?, pani cum, Cenghrus, pot vgonel 'E-GcheAnypFur|rl-iOp urm;, etE-( Krarmgl: -n'ffiffi*ffi'
f g S f 0 g n l ' l a l  S U b d ' l V t S i o n s  h a s  c r p a t p d  c f n i n c  n f  c r r n h  h a h i f r r  '

r . - 'r e s r  0 e n t ' t a t  s u b d ' t v r s i o n s  h a s  c r e a t e d  s t r i p s  o f  s u c h  h a b . i t a t  a l o n g
s t ree t  r igh ts -o f - lay ,  where  the  p lan t  has  spread aggress ive ly .  i r re
:ma] !_popu la t ion  found on  the  c ross  F lo r ida  Barge c ina t  r igh i -o f -way
in  1975,  was on  berms c rea ted  jn  the  1930,s  by  ions t ruc t io i  fo r  the
abor t i ve  Gu l f  A t lan t ic  Sh ip  Cana l  and jn  a  tu ikey  oak  wood land nor th
o f  the  cana l  d igg ings  (F lo r jda  Game and Fresh wa ler  F jsh  Comm.  Lg76) ,
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The popu la t ion  has  s ince  d ' i sappeared (Wunder l in  1984a) .  Th is  was the
o n l y ' l o c a l i t y  w h e r e  t h e  p l a n t  h a s  b e e n  f o u n d  i n  s a n d h i l l  v e g e t a t i o n ;
i l  may have spread from the canal  berm into surrounding vegetat ion.

D.  f ru tescens  is  endemic  to  a  very1 imi ted  por t ion  o f  the
take T'ales Ri?f l in High' lands County.  The mint  is  present ly known
f r o m  f o u r  

' l o c a l i t i e s :  
a t  A r c h b o l d  B i o l o g i c a l  S t a t i o n ;  i n  t h e  S u n  ' n '

Lakes  Es ta tes  subd iv is ion  eas t  o f  U .S.  h ighway 27  and southeas t  o f  the
t o w n  o f  L a k e  P l a c i d  ( s t r e e t s  h a v e  b e e n  l a i d  o u t  i n  t h i s  s u b d i v ' i s i o n ,
bu t  few houses  or  t ra i le rs  a re  in  p lace) ;  a t  YMCA Camp F lo r ida  on  the
west  s ide  o f  Grassy  Lake southeas t  o f  the  town o f  Lake P lac id ;  and on
a sand r idge a long the  nor thwest  shore  o f  Lake P lac id  (n .  Myers ,
Archbo ld  B io log ica l  S ta t ion ,  pers .  comm. ,  1986) .  These areas
represent remnants of  nat ive vegetat ion surrounded by agr icul tural  and
resi  dent i  a l  areas

D.  f ru tescens  is  found in  s i tes  marg ina l  to  o r  d is tu rbed
areas-witf if i 'Jff i l-pine scrub and Florida sandhil I habitat (longl eaf
p ine  or  south  F lo r ida  s lash  p ine  w i th  dec iduous  oaks  and grasses) .
The la rges t  popu la t ion ,  a t  the  Archbo ld  B io log ica ' l  S ta t ion ,  i s  la rge ly
res t r i c ted  to  f i re  lanes  where  bare  sand is  p resent  (Wunder l in  1984a) .
The area  has  been pro tec ted  f rom f i re  s ince  L927,  resu l t ing  in  the
invas ion  o f  sandh i l l  vegeta t ion  by  p lan ts  charac ter is t i c  o f  sc rub
(Myers 1985).  Unfortunately,  there is no informat ion on the local
distr ibut ion or abundance of  th is plant before f i re protect ion began.
A l l  o f  the  ex is t ' ing  s i tes  a re  modera te ly  d is tu rbed,  a re  on  Pao la  so i l s
w i th  a  sha l low E hor izon ,  and have abundant  sc rub  h ickory .  "The

c o m b i n a t i o n  o f  d i s t u r b a n c e ,  s o i l s ,  a n d  v e g e t a t i o n  . . .  s u g g e s t s  t h a t
the  spec ies '  hab i ta t  i s  the  t rans i t ion  be tween scrub  and sandh j l l
vegeta t ion . . . "  (R .  Myers ,  Archbo ld  B io log ica l  S ta t ion l r  pers .  comm. ,
19g6 ) .

Popu la t ion  Sta tus

D.  immacu la ta  was no t  d iscovered un t i l  L962 (Lake la  1963) ,  so
i ts hTstorTEaTlTi t r i  but ion and populat ion status are unknown. The
p lan t  was ,  however ,  a lmost  cer ta in ]y  res t r j c ted  to  a  l im i ted  area .
On ly  n ine  co lon ies  are  known to  ex ' i s t ,  a l l  on  pr iva te  lands .  One
s i t e ,  p r i v a t e l y  o w n e d ,  j s  f e n c e d ,  b u t  a l l  o t h e r  c o l o n i e s ,  e s p e c i a l l V ' � _
thos6 bn  vacan l  subd iv ' i s ' ion  lo ts ,  a re  h igh ly  vu lnerab le  and most  w i  I  I
p robab ly  be  deve loped fo r  res ident ia l  o r -commerc ia l  purposes  w i th in  a
few years.  Therefore i t  is  important to monitor the s i tes and ensure
germ plasm conservat ion through seed storage and creat ion of
cu l t i  va ted  popu ' l  a t ions .

D .  f r u t e s c e n s  i s  p r o t e c t e d  a l  t h e  A r c h b o l d  B i o l o g i c a l  S t a t i o n
where- i t  appears  To be  ab le  to  pers ' i s t  jnde f in j te ly  in  f i re  lanes .
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The s i te  a t  Camp F lo r ida  may be  pro tec ted .  The s ' i tes  a t  Sun 'n ,  Lakes
Esta tes  and nor th  o f  Lake June in  Win ter  a re  h igh ' l y  vu lnerab le  to
devel  opment.

Dicerandra cornut issima at  the present t ime occur-s in larger
n u r n b e � i d e r g e o g r a p h i c a r e a t h a n t h e o t h e r t w o
spec ies ,  bu t  none o f  the  ex is t ing  s i tes  i s  p ro tec ted .  The 

' la rges t

p o p u l a t i o n  i s ' i n  a  s u b d i v i s i o n  w h e r e  t h e  p l a n t s  t h r j v e  a t  t h e  e d g e s  o f
road r igh ts -o f -way.  As  houses  are  cons t ruc ted ,  the  p lan ts  unavo idab ly
di  sappear (Kral  1983 ,  | . lunder l  ' in 1984a )  .

Reproduct i  ve Status

The three perennial  spec' ies of  Dicerandra are ob' l ' igate
outcrossers that  reproduce ent ' i re ly 5y:eTff iuck 1984).  Each has
spur red  an thers ,  wh ich  must  be  t r iggered by  ' insec t  po l ' len  vec tors
(usua l ]y  the  Ap idae)  fo r  po l len  to  be  re leased and d ispersed (Huck
1 9 8 4 ) .  W o o d l a n d e r s ,  a  n u r s e r y  i n  A j k e n ,  S . C . ,  h a s  s u c c e s s f u l l y
propagated  the  th ree  woody spec ies  o f  D icerandra .  uA l l  th ree
species now appear to root easi ly f rom-cut@ Like some other
shrubby  min ts ,  cu t t ings  shou ld  be  taken o f  vegeta t ive  growth  w i thout
f lowers  o r  f lower  buds .  Cut t ' ings  w i th  f lowers  o r  f lower  buds  w i l l
r o o t  b u t  m o s t  w i l l  f l o w e r  a n d  d i e . . . "  M a t u r e  p l a n t s  o f  t h e  t h r e e
woody spec ies ,  g rown in  a  garden tha t  s jmu la ted  sandh i l l  hab i ta t ,
produced and shed abundant seed. Much of  the seed from
D.  cornu t iss ima and D.  f ru tescens  tha t  fe l l  on  bare  ye l low
s-anT@FmiTiff iI in fall-an?-rlrv' i-ved the winter, even though the
parent  p lan ts  d ied .  No seed l ings  o f  D.  immacu la ta  have been seen.
the nur iery has co' l lected seed i rom cul tTv:TfTiTerandra plants "by
harvesting the mature branches with seed capsulET-anil left ing them dry
in a paper bag. The capsu' les are later str ipped of f  and run dry in a
b lender  (b r ie f l y )  then screened and c leaned by  b lowing  away the  chaf f
and t rash  " (R.  McCar tney ,  Wood landers  nursery ,  pers .  comm. ,  May 1986) .
McCartney consjders the three woody Dicerandnas to be showy plants
tha t  may be  " too  exac t ing  in  the ' i r  cu l tu ra l  requ i rements  and ra ther
l a t e  f l o w e r i n g  f o r  g e n e r a l  u s e  a s  g a r d e n  p ' l a n t s . . . "  T h e s e  p l a n t s  m a y
behave as  annua ls  when cu l t i va ted  in  co lder  c l imates .  Wood landers  has
offered the three specjes for  sale.  Seed produced at  Woodlanders has
been supp l  ied  to  the  Nat iona l  Herb  Garden a t  the  U.S.  Nat ' iona l
Arbore tum fo r  p ropagat ion  purposes ,  and p lan ts  ra ised  by  Wood ianders
have been p ' lan ted  a t  Bok  Tower  Gardens ,  Lake Wales ,  F lo r ida
(R. McCartney, Woodlanders,  pers.  comm. 1985, 1986 and J.  Shaw,
President,  Bok Tower Gardens, pers.  cornm. 1985).
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L jm i t ing  Fac tors

These th ree  spec ies  appear  to  have very  s imi la r  l i fe  h is to r ies
and hab i ta t  requ j rements .  Before  ex tens jve  se t t lement -o f  the  F lo r jda
pen insu ' la  began,  these p ' lan ts  were  apparent ly  res t r i c ted  to  smal  I
geograph ic  ranges  tha t  were  de f ined by  the  geograph ic  d is t r ibu t ion  o f
sand p ine  scrub  vegeta t ion  or ,  more  prec ise ' l y ,  by  the  loca t ions  o f
bare sand at  the margins of  scrub vegetat ion.  The dependence of
D icerandra  on  bare  sand exposed to  sun l igh t  ind ica tes  tha t  these
mlnts 6 'enef i t ted f rom the occasjona' l  f i res or hurr icanes that
des t royed sand p ines  and evergreen scrub  oaks .  I t  i s  l j ke ly  tha t  the
popu la t ion  s jzes '  and the  number  o f  popu ' la t ions  o f  each spec ies
f luc tua ted  cons iderab ly  as  new s i tes  were  co lon ized and as  shrubs  and
t rees  grew and shaded ou t  o1d s i tes .  Because these p lan ts  a re
ob l iga te ly  po l l ina ted  by  insec ts  tha t  t r igger  the  an ther  spurs ,
any th ing  tha t  reduces  the  ava i lab i l i t y  o f  insec t  vec tdrs  may be  a
l im i t ing  fac to r  jn  the  reproduc t ion  o f  these spec ies .  The open,  sunny
s i tes  tha t  these p ' lan ts  inhab i t  a t t rac t  po l l ina tors  (n .  Huck ,  pers .
c o m m . ,  1 9 8 6 ) .

Much o f  the  or ig ' ina1  hab j ta t  o f  each spec ies  has  now been
conver ted  to  agr icu l tu ra l  o r  u rban uses .  In  some cases ,  d ' i s tu rbance
assoc ia ted  w i th  deve lopment  has  c rea ted  su i tab le  s i tes  fo r  the  min ts
to colonize,  but the s i tes are in most cases temporary.  Because these
plant ' 's  thr ive best on sunny si tes wi th l i t t le compet i t ion f rorn other
p lan ts ,  they  are  edaph ic -spec i f i c ,  and are  no t  assoc ia tes  o f  sc rub  or
sandh i l l  communi t ies  per  se  (n .  Huck ,  pers .  comm. ,  1986) .  However ,
these spec ies  a lmost  a lways  occur  a t  the  edges o f  sc rub  hab i ta t ,  and
the  I im i ted  acreage o f  rema ' in ing  scrub  vegeta t ion  is  the  pr inc ipa1
l im i t ing  fac to r  fo r  each spec ies .

Threats to Future Exj  stence

The pr imary  th rea t  to  the  fu tu re  ex is tence o f  these min ts  i s  the
fur ther  des t ruc t ion  or  degradat ion  o f  the  the  remain ing  sand p ine
scrub  and sandh ' i l l  hab i ta ts  in  the  areas  where  the  spec ies  are  found.
Deve lopment  has  a l ready  severe ly  a f fec ted  a l l  th ree  spec ies .  In
H i g h l a n d s  C o u n t y  ( D .  f r u t e s c e n s ) , 7 4 . 4  p e r c e n t  o f  t h e  x e r j c
vegetat ion (scrubsl  sEiu5T[fTatwoods, and sandhi l  ls)  present before
set t lement  had been des t royed or  d is tu rbed by  1981,  ma in ly  by
deve lopment  o f  c i t rus  g roves  and res ident ia l  subd iv is ions  (Peron i  and
Abrahamson 1985) .  The s i tua t ion  jn  Mar ion  County  (9 .
cornu t ' i ss ima)  j s  s im i la r ,  except  tha t  hab i ta t  des t rdc t ion  has  been
EeusE moTfy by urbanizat ' ion.  In Indian Rjver and St.  Lucie count ' ies
(0 .  i rmacu l  a ta ) ,  the  urban ' i za t ion  o f  sc rub  vegeta t ' ion  is  near ly
c o m p T e f f i s e r v a t j o n a n d a p p r o p r . i a t e m a n a g e m e n t o f s u j t a b l e s c r u b
a n d  s a n d h i l l  h a b i t a t s  i s  e s s e n t i a l  j f  t h e s e  s p e c i e s  a r e  t o  s u r v ' i v e .



The exist ' ing populat ions of  D. inunacul  ata are smal I  enough th
the species may already be fEcii!-GfiTffion of its gene pool .
popu la t ion  tha t  con ta ined p lan ts  w i th  wh i te  f lowers  th ree  t imes the
average s ize  and a  loose growth  hab i t ,  a long w i th  typ ica l  p lan ts  (R.R.
Beyer,  Chattanooga, TN, pers.  comm., L9B3),  was destrojed jn 1982 by
cons t iuc t ion  o f  i  park ing  lo t  and s to re  a long U.S.  h ighway 1 .
l , lh i te - f lowered ind iv idua ls  have s ince  been found on ly  once.  Germ
plasm conserva t ion  is  u rgent ly  needed fo r  th js  spec ies ;  the  o ther  two
spec' ies may be facing the same problem, but not to the same degree.

PART I I .  RECOVERY

A. Recovery 0bject ive

The object jve of  th is recovery plan is to restore each of  the
three  perenn ia l  D icerandras  ( longspur red  min t ,  sc rub  min t ,  and
L a k e l a ' s  m i n t )  t o  a  s t a b l e ,  s e c u r e ,  a n d  s e l f - s u s t a i n i n g  s t a t u s
al lowing removal  of  these species f rom protect ion under the Endangered
Speci es Act

Any  o f  the  th ree  cou ld  be  cons idered fo r  rec lass i f i ca t ion  to
th rea tened s ta tus  when ten  separa te ,  se l f -sus ta jn ing  popu la t ' ions  o f
the  spec ies  are  es tab l i shed a t  secure ,  ma in ta ined s i tes  in  pen insu la r
F lo r jha .  Recovery  and de ' l i s t ing  cou ld  be  cons idered fo r  any  spec ies
i f  20 ,separa te ,  se l f -sus ta in ing-popu ' la t ions  are  es tab l i shed a t  secure
si  tes '  i  n '  peni  n iu I  ar  Fl  or i  da.  ihese numeri  cal  goa' ls are tent  at ' i  ve and
subject  to change based on new informat ion that may be developed
dur ing the recovery process.

B. Step-down Out l  i  ne

1 .  Pro tec t  and manage ex is t ing  popu la t ions .
11 .  Inventory  and mon i  to r  ex ' i s t ' i ng  popu l  a t i  ons .
12. Implement short- term and emergency protect jve measures.

LzL .  Seek  shor t - te rm pro tec t ion  o f  popu la t ions '
lZ2. Remove plant mater ia l  f rcrn s i tes where destruct ion

i s ' immi nent .
13 .  Prov ide  long- te rm pro tec t ion  and management . .

131.  Seek  6ppor tun ' i t ies  fo r  hab i ta t  p ro tec t ion  and
management.

I32.  Obtain protected status for  s ' i tes.
133.  In i t ia te  p ro tec t ive  management  o f  hab ' i ta t '

1331. Control  access.
1332. Prevent habi tat  degradat ' ion.
1333.  Prevent  success jona l  loss  o f  hab i ta t .

134.  Educate ,  and prov ide  techn ica l  ass is tance to ,
p r iva te  owners  o f  s j tes .

smal I enoughthat



7

1341.  Deve lop  wr i t ten  gu ide l ines  fo r  owners  o f
D icerandra  hab i ta t .

135. EncouralETfiE-ffite to pursue a tax incentive
program to encourage landowners to eonserve
undeveloped property.

Conserve germ p' lasm.
2L .  Pl  ace seed i  n 

' long-term 
storage.

22 .  Propagate  p lan ts .
22L. Sel  ect  and/or devel  op appropr j  ate methods.
222. Produce pl  ants for  co' l l  ect ions.

2 3 .  E s t a b l i s h  c o l l e c t i o n ( s )  o f  l i v i n g  p l a n t s .
23I.  l ' loni tor  the status of  col  lect ions.

Es tab l i sh  and manage new popu la t ions .
3L .  Determine pr io r i t ies  fo r  new popu la t ion  es tab l ' i shment .
32. Eval  uate ecol  ogi  ca1 and reproduct ' ive requirements.

32L.  Descr ibe  the  env i ronments  o f  ex tan t  popu la t ions .
322. Evaluate the reproduct ive biology of  Dicerandra.

3 3 .  O b t a i n  s e c u r e ,  s u i t a b l e  h a b i t a t .
33 i .  Assess  phys ica l  env i ronmentind  vegeta t ion  o f  each

p o s s i  b l e  s i t e .
332.  Assess  s ' i ze  o f  s i te .
333.  Assess  s i te  secur i ty .
334.  0b ta in  the  use  o f  appropr ia te  s i tes .

34 .  In t roduce D jcerandra  in to  su i tab le  s i tes .
35 . Moni tor anfm'ana@-i-ew Di cerandra popu I ati ons.

4 .  Ref jne  recovery  goa ls .
41 .  Reassess  the  number  o f  s i tes  and ind iv idua ls  necessary  to

c o n s t i t u t e  s t a b l e ,  s e c u r e ,  a n d  s e l f - s u s t a i n i n g  s p e c ' i e s .
42 .  Determine add i t iona l  ac t ions  necessary  to  ach ieve

rec0very.

C.  0u t l  ine  Nar ra t i ve

1 .  P r o t e c t  a n d  m a n a q e  e x i s t i n q  p o p u l a t i o n s .
c ies  occur  must  be

p r o t e c t e d a s t h e f i r s t s t e p - f f i e c o v e r y . T h e s e s j t e s a r e
at  p resent  the  on ly  ones  wh ich  o f fe r  assurance o f  suppor t ing
the  spec ies .  P lan t  s tocks  fo r  expanded or  new popu la t ions
must come from these sj tes.  Management must be provjded to
ensure  tha t  s i tes  remain  su ' i tab le  fo r  the  p l  an ts .
1 1 .  I n v e n t o r y  a n d  m o n i t o r  e x i s t i n g  p o p u l a t i o n s .

l V .  R e g u l a r
m o n i t o r i n g  i s  e s s e n t i a l  s i n c e  h a b i t a t  l o s s  o r
mod i f i ca t ion  can occur  qu ick ly .

L2. Implement short- term and emergency protect ive measures.

s i t u a t i o n s  w h e r e  h a b i t a t  d e s t r u c t ' i o n  i s  i m m i n e n t .  I t

2 .

3 .
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wi l l  be desirable to contact  landowners even before the
recovery  p lan  rece ives  f ina l  approva l .
LZL. Seek short- term protect ion of  populat ions.

t  l o s s
w i l l  b e  w o r t h w h i l e .

L22. Remove plant mater ia l  f rom si tes where destruct ' ion
]ffii
Thls lFa-Tast resort to be employed only when
destruct ion of  the plants cannot be prevented and
when the plant mater ia l  can be used to enhance the
recovery of  the species.

13. Provide lonq term protect ion and management.. io l  og i  ca l
Stat-lon-Tn(fpossibly at Camp Florida. D. _innnaculata
is protected at a piivately owned site.- PFoFeTTon-of
other remain' ing s i tes for  these species as wel l  as for
D. cornut issima is the most important step toward
rec0very.
131.  Seek o unit ies for  habi tat  protect ion and

future prospects for  the s i tes and

L32. 0btain protected status lgr  s i tes.
ements,

acqu is i t ion  by  conserva t ion  organ iza t ions  or
Federa' | ,  Stat i  or  local  agencies'  or  protect ion by
other means must be sought.

133.  In i t ia te  p ro tec t ive  managgment  o f  hab i ta t .
to be the

major  concerns .  Other  mea-sures  may be ' ident i f ied
in  the  fu tu re .
1331. Control  access.

Frevenm-TTmit access by off-road veh'icles
and/or  pedes t r ians ,  where  feas ib le  and
appropr i  ate.

1332. Prevent habi tat  degradat ion.
b veget at ' i  on '

t rash  dumping ,  o r  s i te  d is tu rbance.  0n  road
r ights-of-waJ, arrange for mowj!g or other
maintenance t6 be deferred unt i l  af ter
f lower inq  and seed se t .

1333.  Prevent  iuccess iona l  loss  o f  hab i ta t -
i t

bare sand that is notff i lY shaded bY
evergreen oaks or sand pines. Protected
s i te i  must  be  mon i  to red  fo r  t ree  and shrub
encroachment.  To control  such encroachment,

oppor tun i t ies  fo r  conserva t ion  reasures .
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measures  such as  prescr ibed burn ing ,
c u t t i n g ,  b u s h  h o g g i n g ,  o r  m a i n t e n a n c e  o f
f i r e  I a n e s  w i I I  p r o b a b l y  b e  n e c e s s a r y .  F j r e
is  the  f i rs t  cho ice  managemeot  too l  where  i t
i s  f e a s i b l e ,  b e c a u s e  t h e  s a n d h i l l  a n d  s c r u b
ecosys tems are  f i re  ma in ta ined.

134.  lducate ,  and prov ide  techn ica l  ass is tance ro .
p r rva [e  owners  o t  s l tes .
f f i  consu l t ing  suppor t  to
landowners  who pro tec t ,  o r  a re  in te res ted  in
pro tec t ' ing ,  s i tes .  Appropr ia te  serv jces  jnc l  ude
p r o v i d i n g  w r i t t e n  m a t e r i a l s ,  r e s p o n d i n g  t o
i n q u i r i e s ,  a n d  v i s i t s  b y  k n o w l e d g e a b l e  p e r s o n s .
Agr icu l tu ra l  ex tens jon  serv ices  can prov ide  a  mode l
fo r  th is  educat iona l  p rogram.  Subd iv is jons
c o n t a i n i n g  D ' i c e r a n d r a  ( e s p e c i a l  l y  D i x i e  H e i g h t s
jn Indian RiveFEunTy and Marion 0aks and bcala
Waterway jn Marion County) require mater ia ls
s p e c i f i c  t o  e a c h  s u b d i v i s i o n .
1341.  Deve lop  wr i t ten  qu ide l ines  fo r  owners  o f

u1  ceran0ra  naD' r  ta t .
f f ied in protect ing
D j  cerandra s ' i tes wi  I  I  benef i  t  f rom c1 ear,
nolnEcFffial , wri tten guidance. In
par t i cu la r ,  i t  may be  poss ib le  to  reduce the
l i k e l i h o o d  o f  e x t i r p a t i o n  o f  D .
cornu t iss ima f rom vacant  lo ts - in .
Fes iGnTTaT-subdj vi si ons by prov i di ng
gu' ide1 j  ne-s f  or  I  of  devel  opment ,  1 andscapi  n9,
and yard management that  weuld al low for the
s u r v i v a l  o f  t h e  p l a n t .  S u c h  g u i d e l i n e s  m u s t
address  the  po ten t ia l  f i re  hazard  posed by
remnants  o f  sc rub  vegeta t ion .

1 3 5 . Encourage the  Sta te  to  pursue a  tax  jncent ive
proqram to encouraqe I  andowners to conserve

ve programcan  be  an  e f fec t i ve  too l
undeve l  oped  I  ands .and manag ing

Conserve qerm pl  asm.
#tL .  p tace  seeo T f r - lonq- te rm s to raqe.

The Center  fo r  P lan t  Conserva t ion  has  a  coopera t ' i ve
agreement  w i th  the  U.S.  Depar tment  o f  Agn icu l tu re ,
Nat ional  Germ Plasm System, to store seed of  endangered
spec ies .  Dormancy  tes t ing  o f  seeds  is  needed to
determine whether  s to rage is  feas jb le .

' in

2 .

undeve
ax rnce

protect i  ng
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22. Propagate Plants.
The cf f iconservat ion prefers to.propagate
i to* - ieeO,  wh ich  has  the  advantage-o f  on ly , t i l t -ma11y
Ois tu rU ing  w i ld  p lan ts .  Cut t ings  f rom wi ld  p lan ts  a re
iOuunt igeoui  in Ltrat  they al l .ow for preserVat ion of
genotvpei  that  have succieded in the wi ld '  l ' l i l l iam
dense i  (Nor th  Caro l ina  Sta te  Un iv . ,  pers .  comm. ,  1984)
emphasizes that propagat ing wi ld genotypes ensures
ag' ; inst  inadvertent '  s6lecl ion favor ing genotypes adapted
t6  cu l t i va t ion  bu t  no t  to  the  w i ld .
22L. Select and/or develop apgropri qle-rnethods'

e n  a b l e
to propagate al l  three species f rom cutt ings !R'
McCbrthey, Woodtanders,  inc. ,  pers '  comm' 1985'
1986).  g6t  fower Gard6ns has begun propagat ion of
a'l 1 three spec'ies. Propagation fr orn seed ' is

feasible for  D. f rutescens and D.
- cornutissima.- Morffio'ffiay be-needed on seed

Fropag-amn-of D. immacul ata.
222. 

'Probuie 
plants &t ..lfmry-.

23.  fs taUt
v i n g  p l a n t s  t n efi cal gardens oru o l  l e c l l 0 n s  o T  l r v l n g  p l d l r L >  r r l

arboreta serve as foinbation stocks of plant.material  for
estab l i sh ing  new popu la t ions  in  the  w i ld .  There  appears
to  be  l i t t le  dang[ r 'o f  tne  th ree  spec ies  hybr iO i4 l lg  !1
cul t ivat ion.  control led crosses performed in a 1980-82
UreeOing exper iment indicated that perennjal
D icerandras  are  qenet ica l l y  i so la ted  f rom one another '

fhiff ir ion i i based on og cross attempts with the

i ip..iuiion ot zsi nuttets. None of tllg oroseny matured
to f lower (Huck 1984).
23L. Monitor the status of  cql lect ions'

s or exper imental
p d ; j ; ; i J n , . u n  u e - i e t i n e d  a s  e x p e r i e n c e  j s  s a i n e d .

3 .  Es tab l i sh  and managq new pgpu la t ions '
Much rntormat ion and expertenc:f f ied for  establ ishing new

p.p t fa t ions  .un  UJ ob ta ined f rom work  w ' i th  the  p ]9n t :  i l .
cu l t i va t ion  i iee  Z) .  Pro tec ted  s j tes  w i th  su i tab le  hab i ta t

i in Ue consi ierJO-ior reintroduct ion of  the respect ive
speci  es .
31 .  Determine pr . io r i t ' i es  fo r  new popu la t ion  es tab l i shment '

ext l lnCEi f r i ih ; ; i i i i - t f , t - i i r s tp r i6 r i t v fo rpopu la t ion
establ  i  shment .

3 2 . E v a l u a t e e c o l o g i c a l a n d r e p r o d u c t i v e r e q u i r e m e n h .t  t '  a n d

w i l l  b e - u i e f u l '  i n  p o p u l a t i o n  e s t a b 1 i s h m e n t  e f f o r t s .
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32J" .  Descr ibe  the  env i ronments  o f  ex tan t  popu la t ions ..

cover  by  l i t te r  o r  p lan ts ,  and h is to ry  o f
di  sturbance (  i  ncl  udi  ng f requency and- i  ntensi  ty of
disturbance) are rerevant.  Recommend the typl  and
f requency  o f  d is tu rbance most  l . i ke ly  to  ben6 i i t
D icerandra .  Good in fo rmat ion  is  ava i tabre  on  the
6r-0logff i  environment of  D. f rutescens at
Archbo l  d  B io l  og ica l  S ta t ion- ' .

322.  Eva lua te  the  reproduc t i rc  b io logy  o f  D. icerandra ..

Huck (1984) and other sources. | , lork wj th
c u l t i v a t e d  p l  a n t s  w ' i 1 1  p r o v i d e  p r a c t i c a l
ex peri ence .

3 3 .  O b t a i n  s e c u r e .  s u i t a b l e  h a b i t a t .
D .  immacu d  on  the  Savannas
staf f iF e i i r  Indian River county,  . i f  i t  . is  not
a l ready  present  there .  The most  sa t i i fac to ry  s i tes  wou ld
be tracts of  scrub and/or sandhi l  I  habj tat  that  can be
managed to  conserve  the  ecosys tem and i t s  b jo ta .
However ,  the  hab i ta ts  occup ied  a t  p resent  by  these
spec ies  ( road r igh t -o f -way edges and vacant  lo ts )' ind ' i ca te  tha t  su  j tab le  hab i ta [  does  no t  have to  be
pr is t ine  na tura ' l  vegeta t ' ion .  D is tu rbed areas  may be
sat ' i s fac to ry .  New popu la t ions  shou ld  be  es tab l i ihed  on
the landforms where the plants are nat ive;  Sumter Up' land
for  D.  cornu t iss ima,  Lake Wales  R idge fo r  D
flt ltesgenFJnd-Th-e segment of the Ii lant jd Coastat
Rrdge f rom Vero  Beach to  S tuar t  fo r  D.  immacu la ta .
331. Assess physical  environment and'v@TEff in-rcf  each

ffi
f f im-sj te for  the same character ist ics that
h a v e  b e e n  e x a m i n e d  a t  s i t e s  w i t h  e x t a n t  p o p u l a t i o n s
( 3 2 . ) .

3 3 2 .  A s s e s s  s i z e  o f  s i t e .
f f ium size for  Djcerandra
preserves. Larger preserves ofTf f ip[ f f iuni t  jes to
conserve more of  the spec' ies that  make up the
ecosystem.

3 3 3 .  A s s e s s  s i t e  s e c u r i t y .
Eva l  ua te  p resent  secur i ty ,  poss ib le  improvements ,
and fu tu re  hazards .

334.  Obta in  the  use  o f  appropr ia te  s i tes .
e n t s r  o r

a c q u i s i t i o n  b y  c o n s e r v a t j o n  o n g a n i z a t i o n s  o r
Federa l ,  S ta te  o r  

' l oca l  
agenc ies ,  o r  o ther

pro tec t ive  means are  des i rab le .
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34.  In t roduce D icerandra  in to  su i tab le  s i tes .'  roduce
Dicerandra to the s ' i tes by t ranspl  ant ing propagated

Ftmr-Uy sowing seed, or both. The former option
requ i res  propagat . ion  fac i l i t i es ,  and the  ra t te r  may
requ i re  s i rUs tan t ia t  quant i t ies  o f  seed.  The prov is ions
of the Endangered Species Act regulat ing jnterstate

commerce in endangered species make i t  easiest  to do such
propagat ion  or  se6d produc t jon  w i th in  F lo r ida ;  however ,
i toobr l  McCartney (Woodlanders Inc. ,  pers '  comm' 1986) has
noted that commercial  producers of  f lower and herb seed,
loca ted  pr imar i l y  in  ca l j fo rn ia ,  may be  bes t  equ ipped to
produce ia rge  qu ln t i t ies  o f  seed economica l l y '

35. i4onitor and-manage nqw D'icerandra popr.tl-q!j-9!:. New
popui numbers and
cond i t ion  o f  D icerandra  and fo r  th rea ts  to  the  s i te .
Management acTTonff is in 133.)  should be ' in i t iated as
needs are  ident i f jed .

4 .  Ref ine  recovery  goa ls .
@ ref ine recovery goals as the recovery
process proceeds.
ht  .  Reassess the number of  s ' i tes and i  nd' i  v i  dual  s necess ary

'  
R6lFy goals wi l ]  be revised as necessary '

42.  Det.r* i i . -uddi t ionul  u. t iont  n. . . t tu. ,  to u.hi .ue
recovery.
t f f i i ons  inc lude 1ega1 pro tec t ion ,  research ,  hab j ta t
p r o t e c t i o n , a n d m a n a g e m e n t s t r a t e g i e s n e c e s s a r y t o
achieve recovery.
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PART I I I. IMPLEI'IENTATION SCHE DULE

Pr io r i t ' i es  ' in  Co l  umn 4  o f  the  fo l  low ing  Imp ' lementa t ion  Schedu le  a re
assi  gned as fo l  I  ows:

Pr io r i t y  1  -  An ac t jon  tha t  must  be  taken to  p revent  ex t inc t ion  or  to
p r e v e n t  t h e  s p e c i e s  f r o m  d e c l i n i n g  i r r e v e r s i b l y  i n  t h e
forseeab le  fu tu re .

Pr io r i t y  2  -  An ac t ' ion  tha t  must  be  taken to  p revent  a  s ign i f  i can t
dec l ine  in  spec ies  popu la t ion /hab i ta t  qua l ' i t y  o r  some
o t h e r  s i g n i f i c a n t  n e g a t i v e  i m p a c t  s h o r t  o f  e x t j n c t i o n .

Pr io r i t y  3  -  A11 o ther  ac t ions  necessary  to  p rov ide  fo r  fu l l  recovery
o f  the  spec ies .  (Recogn iz ing  tha t  the  u l t jmate  success
of  the  program is  spec ies  recovery ,  p r io r i t y  3  ac t ions
l i k e l y  t o  l e a d  t o  f u l l  r e c o v e r y  a n d  d e l i s t i n g  o f  a
spec ies  in  the  fo reseeab le  fu tu re  w i l l  tend  to  rank
h i g h e r  t h a n  o t h e r  p r i o r i t y  a c t i o n s .  )
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GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES

In format ion  Gather ing  -  I  o r  R ( research)

L .  Popu la t ion  s ta tus
2 .  Hab i ta t  s ta tus
3 .  Hab j ta t  requ i rements
4. Management techniques
5.  Taxonomic  s tud ies
6 .  DemograPh ic  s tud ies
7 .  Propagat ion
B.  Mi  g ra t ' ion
9 .  Predat ion

10.  Compet i t ion
11 .  D ' i sease
L2. Environmental  contaminant
13 .  Re i  n t roduc t ion
14. 0ther informat ion

Management - M

1. Propagat ion
2.  Re in t roduc t ion
3., '  Habi  tat  mai ntenance and
4: Predator and comPet'itor
5.  Depredat ion control
6 .  D isease cont ro l
7.  Other management

A c q u i s i t i o n  -  A

1 .  L e a s e
2. Easement
3. Management agreement
4.  Exchange
5.  Wi thdrawal
6 .  F e e  t i t l e
7.  0ther

0ther - 0

1 .  In fo rmat ion  and educat ion
2. Law enforcement
3 .  Regu ' la t i  ons
4 .  A d m i n i s t r a t j o n

( C o l u m n  1 )  -  P r i m a r i l Y  f o r  u s e  b Y

mani  pu l  a t ion
control

t h e  U . S .  F i s h  a n d  l ^ l i l d l i f e  S e r v i c e '
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